The Impact of Typhoon Morakot on the Southern Taiwan Coast by Chanson, Hubert
pres ecoIjstal
as a
 
and eCOIOgy~Ce 1926 
PRESIDENT, 
Mayor Harry Simmons - Caswell Beach, North Carolioa 
VICE PRESIDENTS: 
Russell Boudreau - Loug Beacb, Calitornia 
Thomas Campbell, P.E. - Boca Ra(on, Flollda 
Anthony P. Pratl- Dover, Delaware 
Phillip Roehrs - Virgmia Beach, Virginia 
SECRETARY: 
Nicole Elko, ph.D. - Charleston, South Carolina 
TREASURER: 
Brad PIckel - Beaufort, South Carolina 
DIRECTORS: 
Supervisor Patncia Bates - Santa Ana, California 
• Bob Baualio - San FrancIsco, Cahtomia
 
MIchael Bruno, Ph.D. - Hoboken, New Jersey
 
Michael Chezastowski, Ph.D. - Cbampaign, Illinois
 
Rtchard Dewling, Ph.D. - Union, New Jersey
 
MIchael Dombrowski - Destin, fJnJlda
 
ScoN Douglass, Ph.D. - Mobile, Alabama
 
Deborah Plack - Tallahassee, Florida
 
• Douglas Gaffney - GIbbsboro, New Jersey
 
Stephea Higgins - Fort Lauderdale, Florida
 
Barry Holliday - Wasbington, D,C.
 
James R, Houslon, Ph.D. - Vicksburg, Mississipp,
 
Tim Kana, Ph.D. - Columbia, South Carolma
 
John Lee - DIckinson, Texas
 
Tom Lmton, Ph.D. - Gnlveston, Te"as
 
Larry McKenney - Santa Ana, Cal ifomia
 
Leslea MeyerhoJJ - Carlsbad, Cahfornia
 
D.T. Minieh - Sl. Petersbnrg, Florida 
• Jerry Mohn - Galveston, Texa, 
M. Cameron Perry - Corpus Chnsli, Texas
 
Mayor Robert E. l'nlkertoo, Jr. - South Padrc Island, Texas
 
Joan Pope - Alexandr,a, Wrginia
 
David Revell, Ph.D. - Saota Cruz, California
 
Thomas W. Richardson - Jachon, Mississippi
 
Todd Roe~sler - Raleigh, North Carolina
 
Gregory Rndolph - Emerald Isle, North Carolina
 
• Cbarles Shabica, Ph.D. - Chicago, llIioois
 
Germd Stoddard - New York, New York
 
Mayor Gary Vegliante - West Hamptoo Dnnes, New York
 
Michael P. Walther - Vero Beach, Florida
 
Lee Weishar, Pb.D. - East Falmouth, Massacbusetts
 
• By vrrme of heing a chapler president 
ADVISORY BOARD: 
Orville Magoon, chair; Richard A. Davis Jr., Ph.D.; Robert 
Dean, Ph.D.; LeslIe Ewmg, Nicbolas C. Kraus, Ph.D.; Stephen 
Leailierman, PhD.; Bernie Moore; Joe Moseley, Ph.D.; William 
Stronge, Ph.D. 
DIRECTORS EMERITI: 
Charles L. Bretschneider, TIlOmdike Saville Jr., 
Henry M. von Oesen, Robert L. WIegel 
EDITOR: Relllhard E. Flick, Ph.D, - E.-ma,1 to editor@asbpa.org 
MANAGING EDITOR: Oeth Sciaudonc, Ph.D.­
E·maillo mLedllor@asbpa.org 
EDITORIALASSISTANT: Amy Hsiao­
E-maJi to cditorial.ass,stant@asbpa.org 
ASSOCIATE EDITORS: 
Undino Benedet - Boca Raton, Florida 
TIlOmas 1. Campbell - Boca Raton, FlOrida 
Michael J. Cbrzaslowski, Ph.D. - Champaign, Illlllo,s 
Lesley C. Ew)ng - San FranCISCo, Calitolllla 
Nieholas C. Kraus, Ph.D. - Vieksburg, Mississippi 
Holley Messing - Edi(o(1al Assistanl 
EDITORIAL OFFICE: 
Reinhard E. Flick, PhD. 
clo Sclipp. Institution of Oceanography 
9500 GJlman Drwe, La Jolla, CA 92093-0209 
E-mail mannscripls 10 editorial.asslSlanl@asbpa.org 
EXECUTIVE OFFICE: 
Address all membersh,p dnes. renlillaoces, changes ofaddrcss, 
and advertising or prodnetion cOlTespomlence 1:0: 
Ken and Kate Gooderham, executove dIrectors 
ASBPA 
5460 Beaujolais Lane 
Fort MyerS, Florida J3919-2704 
Phone: (239)489-2616' fax: (239)489-9917 
E-mail: produetloo@asbpa.orgorexdir@asbpa.org 
Volume 78· Number 2· Spring 2010 
TABLE OF CONTENTS 
GUEST EDITORIAL: 
FRIDAY THE 13TH, NOVEMBER, 2009 NORTHEASTER 
Nicholas C. Kraus, Ph.D , 2 
FREQUENCY OF EXTREME STORMS BASED ON BEACH 
EROSION AT NORTHERN ASSATEAGUE ISLAND, MARYLAND 
Sophie Munger and Nicholas C. Kraus, Ph.D , 3 
THE GREAT MID-ATLANTIC STORM OF 2009: 'FRIDAY THE 13TH' 
STORM IMPACTS ON OCEAN CITY, MARYLAND 
William G. Grosskopf, P.E., and Gregory P. Bass 12 
A COMPARISON OF METHODS USED TO CALCULATE 
NORTHEASTER DAMAGE POTENTIAL 
Thomas 0, Herrington and Jon K. Miller , 20 
THE GREAT MID-ATLANTIC STORM OF 2009: 
THE 'FRIDAY THE 13TH' STORM OBSERVATIONS IN 
THE NEW ENGLAND DISTRICT 
Irene M. Watts , 26 
O'BRIEN AWARD WfNNERS: 
AN INTERVIEW WITH ORVILLE MAGOON 
Lesley Ewing ,._.",.""""", " , ".".".""""., ,.,., "".29 
BOOK REVIEW: 
"BEACH MANAGEMENT: PRINCIPLES AND PRACTICE, 
WITH INVITED CASE STUDY CONTRlBUTIONS" 
By Allan Williams and Anton Micallef 
Reviewed by Nicholas C. Kraus, Ph.D, , 32 
COASTAL OBSERVATION: 
THE IMPACT OF TYPHOON MORAKOT ON 
THE SOUTHERN TAIWAN COAST 
Hubert Chanson ., .. , , 33 
THE THIRD ANNUAL ASBPA PHOTOGRAPHY CONTEST.. 39 
On the cover: 
Northern Assateague Island, MD, looking north. 28 November 2009. Image courtesy of Andy 
SerreU. Aero Graphics Inc., Berlin, MD. The onshore migration of swash bars IS seen as a ridge 
and runnel system separated by rip current channels, indicatin9 beach recovery after the 2009 
"Friday the 131h" storm. The large fealure in the upper right is the attachment bar formed by sand 
naturally bypassing around the ebb-tidal delta of Ocean City Inlet, MO. 
Shore &. Beach is pllbJished four [U11f:S per year by the American Shore & Beach Preservarion As.soCtDIlOO (AS1JPA), 5460 
Be8IJjolal.s Lane, Fort Myers, Flonda 339 J9·2704. The views expres:icd and (he dow pres.erued by rhe c.onlribulOfS are nOf to be 
c.QI15Lrued as havjJlg lhe endorsemC11tofthc ASSOCIaIIOn, unless specifically SL.'ll..ed. Shore & Beach IS31'efer;eedjournal. Clauns 
for missing Issues should be made Lo Ihe E,."{eculive Office, and such claims Will be honored up to 131,\ rnOn{'lS after publlcallon. 
An ewt:onal index IS availablf: onlme at hltp:/lwww.asbpa.org 
The Arnetlcan Shore & Beach Preservation ASSOCIation is ;] tax-ex.empl nonproll' orgamzm;on under a lax exeIllI:~>lion leller 
issued by thecommissionerofthe hllCf\lal Revenue Scrvtce On 14 Sep1elllber 1950. Anich.~ appearmg In t1miJoumal3re indextd 
In Ihe Environment.11 Penoldlcals Bibliography - ISSN 0037·4237. ASBPA m:lkes nO represel.u<luon or warranty regardmg 
.he accuracy, tnlth, quaJllY. Sl1ilabili[y) or reliability ol'lnfomliiIlon orproducis prOVIded by any llmd-pany sponson, exlubitoJ'S, 
aotho~, 01' presenter!'> as;5(teialed v.';th any AS.13PA-affihaled event., pUblication, or Web site. 
COASTAL OBSERVATIONS: 
The impact of Typhoon Morakot 
on the southern Taiwan coast 
By 
Hubert Chanson 
Professor, School a/Civil Engineering, The University a/Queensland, Brisbane QLD 4072, A~fstralia 
Email: h.chanson@uq.edu.au - URL : http://wW!.v.uq.edu.au/~e2hchans 
T aiwan is a relatively small is­land but with an extremely steep topography. On the east coast, 
the mountains rise straight out of the 
ocean, but for three main coastal plains 
in Taitung, Hualien and Han (Fig. 1). In 
August 2009, the east coast and southern 
parts of Taiwan were severely affected 
by Typhoon Morakot, in particular some 
areas the author visited a number oftimes 
between 1995 and 2008 (Chanson 2007, 
2008, 2009). Typhoon Morakot was the 
deadliest t)'phoon that impacted Taiwan 
in recorded history. It bore down on the 
island on 7 August 2009 as a CategOTY 2 
storm with winds of about 160 kilome­
tres per hour (or 85 l<J1ots) and moved 
slowly northwest across Taiwan. The 
storm produced an enormous amount 
of rainfall, with 2,855 mm recorded at 
Alishan between the early morning of 6 
August and 5 a.m. on 10 August (Li and 
Chang 2009). The large runoff volumes 
together with the steep topography led to 
numerous landslides, dehris flows, and 
floods, with devastating consequences. 
The stonn continued and reached the 
shoreline of southern China on 9 Au­
gust 2009 Typhoon Morakot produced 
some catastrophic damage in Taiwan, 
with more than 675 people dead and 24 
others missing (Executive Yuan 2009) 
and roughly US $3.3 billion in damages 
(source: United Nations' Office for the 
Coordination of Humanitarian Affairs 
UNOCHA). 
One of the worst affected areas was 
the Taimali River valley and the Tai­
mali township in Taitling Count)' (Fig. 1). 
About 12 km long, the river has a steep 
gradient Wltil it reaches the Pacific Ocean 
next to the Taimali township. In dry 
periods, the river mouth may be intermit­
tently closed, as with many small rivers 
on the east coast (Chanson 2009, Fig. 5). 
During the Typhoon Morakot flood, the 
river broke its banks in the lower reaches 
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Figure 1. Map of Taiwan and highlights L_.\ 
of the coastal photographs. 
and widened considerably its river bed, 
covering townships and farmland. Figure 
2 presents an aerial view of the river 
mouth shortly after the typhoon. It shows 
the damaged bridges (top) and the nearly 
2 km wide river mouth. 
Another affected area was the Jhihben 
(or Zhiben) township on the Jhihben 
River, just 5 km upstream of the river 
mouth, south of Taitung city. The area 
is a touristic region well lmown for its 
hot-springs. The collapse ofthe Jinshuai 
(or King Shai)) Hotel into the Jhihben 
River was shown on television world­
wide (Fig. 3). The hotel was located in 
the outer bend ofthe river behind the river 
bank levee, the main road, several stores 
and a parking (Fig. 4A). All were washed 
away when the river scoured its outer 
Erl b' 
Will 1 
bank and, later, the building foundations. 
The hotel building fell like a monolith on 
9 August 2009 (Fig. 3, bottom). Figure 
4 shows some photographs of the river 
taken in 2006 and showing the hotel 
building. The author drove in front of 
the Jinshuai Hotel in December 2008 and 
little had changed since 2006. 
In December 2008, the author visited 
a number ofother affected areas, includ­
ing the Gaoping River bridge linking the 
Linyuan to Xinyuan townships at the 
boundary between tbe Kaohsiung and 
Pingtung counties, and several catch­
ments in Pingtung County where the 
rivers flow into the Taiwan Strait. For 
example, he visited the areas ofSandimen 
and Laiyi, both of which were severely 
affected by the Typhoon Morakot. Fig-
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Figure 2. Photograph of the Taimali 
River mouth on 12 August 2009 
(courtesy of Satellite Imaging 
Corporation). Note the devastated 
Taimali township on the right and 
the damaged railway bridge (top), 
and road <42> bridge (just beneath). 
as well as the airfield on the bottom 
left. From left to right, the distance is 
about 2.3 km. 
ures 5 and 6 present some photographs 
highlighting the large amount ofsediment 
materials transported during the previous 
floods. Figures SA and 6 illustrate also the 
sleep slopes of the catchments. 
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Figure 3. Photographs of the collapse of Jinshuai Hotel in the Jhihben River (Taitung county) (courtesy of http://www. 
boston.com/bigpicture). Top: Shortly before the collapse; bottom: building collapse on Sunday, 9 August 2009. 
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Figure 4. Photographs of the Jhihben River (Taitung county) prior to the Morakot Typhoon. (A, above) Jhihben River 
at Jhihben township looking downstream on 21 November 2006. The Jinshuai Hotel is the dark red building on the 
far right. (B, below) Jhihben River, looking upstream with Jhihben township in the background on 22 November 2006. 
The photograph was taken on the Road <9> bridge located 2 km downstream of Jhihben township. 
Jinshuai Hotel 
Figure 5 (opposite page, top). Photographs of the Ai-lia-ci River at Shueimen township (Sandimen, 
Pingtung county). (A, top) Looking upstream on 16 December 2008 with Shueimen township (on the 
right) and the two road bridges (in the middle). Note the huge amount of bed load material in the river 
bed and the recent landslide in the mountain in the background. (B, middle) Looking downstream on 
22 December 2008 at Shueimen, with the township on the left and the bridges in the background. The 
children in the foreground give the scale of the sediment load and debris left after the last flood. 
Figure 6 (opposite page, bottom). Photograph of the Lai-sheu River at Lai-yi and Dantin (Pingtung 
county) on 16 December 2008, close to the intersection of roads <185>, <112> & <110> - Looking 
upstream, note the sediment materials on the river bed; some river bed rocks were more than 2-3 m high. 
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